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HIGH FREQUENCY COMMUNICATIONS FACILITIES
EAR SOVIET AIRFIELDS

ABSTRACT

This report is an imagery-derived analysis of 21 high frequency
(HF) communications facilities in the USSR. All of these facilities are
within 5 nautical miles (nm) of airfields. This report will serve as the
initial compilation of data on HF communications facilities near Soviet

airfields. Any additional sites that may be identified will be reported

in supplements to this report.

1.

o, A location map and descriptions of each of the 21 communications
facilities are provided in this report. BEach description is accompanied
by an annotated photograph and a table presenting the types, Soviet
designators, frequencies in megahertz, and orientations of the HF antennas.
The types of HF antennas described include single and double rhombic,
fishbone, horizontal dipole, and quadrant (vee) antennas.
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INTRODUCTION
3. Twenty-one Soviet communications facilities containing confirmed
high frequency (HF) antennas are described in this report. The facilities
are agsociated with 11 Soviet airfields at locations shown on the map,
Figure 1. This report will serve as the initial compilation of data on
this subject. When adequate coverage of additional sites is obtained,
they will be reported in individual supplements to this report. It ig
intended that a systems analysis of gsuch installations will be conducted
once a sufficient data base is established.
4., Each description of a facility provided in this report is ac-
companied by an annotated photograph and a table on the antennas observed
at the site. Information provided in each table includes types of
antennas, Soviet designators, frequency in megahertz (MHz), and orienta-
tion in degrees. The report as a whole is based on information derived
from photography obtained during the period beginning in March 1968
‘ to early February 1971 ‘ 225X1
5. Beven of the 21 facilities are within 5 nm of five Soviet Long
Range Air Army airfields; 11 are within 5 nm of five Naval Aviation air-
fields, and three are within approximately 5 nm of a seaplane station. The
11 air installations are:
Long Range Air Army Airfields
Belaya Airfield‘ ‘ 25X1
Minsk/Machulishche Airfield | | 25X1
Mozdok Airfield| % 25%]
Spassk-Dalniy East Airfield ’ 25
Ussuriysk/Vozdvizhenka Airfield‘ ‘ 25X1
Naval Aviation Airfields
Alekseyevka Alrfield 25X1
Khorol East Airfield
Malyavr Airfield (BE \
Olenegorsk Alrfield
Severomorsk Airfield
Petropavlovsk/Ozero Khalakhtyrka Seaplane Station 25X1
-2 -
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6. Some of the communications facilities described in this report
could possibly be related; however, this report describes only a small,
random sampling of the high frequency communications facilities in the
USSR, and no attempt is made to determine probable correspondents or net-
works. One fishbone antenna and one single rhombic antenna near Severo-
morsk Airfield are oriented in the general direction of Moscow, and five
single rhombic antennas and one fighbone antenna near Severomorsk Airfield
are oriented in the general direction of Leningrad. Four gsingle rhombic
antennas near Olenegorsk Airfield are oriented in the general direction of
Moscow, and two single rhombic antennas near Olenegorsk Airfield are
oriented in the general direction of Leningrad. One of the fisghbone
antennas and two of the double rhombic antennas near Petropavlovsk/Ozero
Khalakhtyrka Seaplane Station are oriented in the general direction of
Vladivostok. The one thing that all of the communications facilities in
this report do have in common is that each contains at least one high
frequency antenna. Although these facilities fall within 5 nm of the ~
referenced airfields, their functions are not necessarily related to the
airfields.

7. Assignment of Soviet designators to HF antennas in this report is
based on measurements unique to each type of antenna. These measurements
have been published in several documents cited in the references sec-

tion.L1-H |

8. TEach of the following descriptions of the 21 HF communications
facilities ig listed under the airfield nearest the facility. The air-
fields are presented in alphabetical sequence, except that Spassk-Dalniy
is listed before Severomorsk to permit certain descriptions and their
accompanying illustrations to be on facing pages.
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BASTIC DESCRIPTION

Alekseyevka Airfield

Alekseyevka Airfield is a Naval Aviation airfield in the Far East
Military District. One high frequency (HF) communications facility can

be identified within 5 nm of this airfield.

Alekseyevka HF Radio Communications Station,‘

‘(Figure 2)

This facility is 1.4 nm east of the center of Alekseyevka Airfield
runway at 49-1L-00N 140-16-17E. The facility contains seven high

frequency antennas.

Antenna Soviet Frequency

Number Type Designator (MHz )
1 Horizontal Dipole VGD 8/h d  9.38 - 23.45
2 Horizontal Dipole VG 8/h d  9.38 - 23.45
3 Horizontal Dipole VGD 8/h d 9.38 - 23.45
L Horizontal Dipole Ve 8/h d  9.38 - 23.45
5 “Horizontal Dipole V6D 8/h d  9.38 - 23.45
6 " Horizontal Dipole VGD 8/h d 9,38 - 23.45
7 Horizontal Dipole VG 12/h d 9.19 - 18.00

Orientation

fDegrees)

105;2é5

135/315
165/345
15/195
L45/255
75/255
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Belaya Airfield
Belaya Airfield is a Long Range Air Army airfield in the Transbaikal
Military District. Two HF communications facilities can be identified
within 5 nm of this airfield.
Site No. 1 - Belaya HF/VHF Radio Communications Station South,
(Figure 3) 25X1
Thig facility is 1.8 nm southwest of the center of Belaya Airfield
runway at 52-54-00N 103-31-50E. The facility contains three high
frequency antennas and two FORK REST antennas.
Antenna Soviet Frequency Orientation
Number Type Designator (MHz) (Degrees) Note
1 Horizontal Dipole VGD 15/h 4 5.0-12.5 1& 2 form 25X1
2 Horizontal Dipole VGD 30/h @ 2.5-6.25 day/night
3 Horizontal Dipole VGD 30/h 4 2.5-6.25 pair
25X1
"0 25X1
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Belaya Airfield
Site No. 2 - Belaya HF/VHF Radio Communications Station North 25X1
(Figure 4)
This facility is 0.9 nm west of the center of Belaya Alrfield runway
at 52-55-~00N 103-32-45E, The facility contaings six high frequency antennas
and two FORK REST antennas.
Antenna Soviet Frequency Orientation
Number Type Designator (MHZ) (Degrees) Note
1 Horizontal Dipole VGD 25/h d 3.13~7.82 ‘ 25X1
2 Horizontal Dipole VGD 25/h 4 3.13-7.82
3 Horizontal Dipole VGD 25/h d 3.13-7.82
L Horizontal Dipole VGD 25/h 4 3.13-7.82
5 Horizontal Dipole VGD 25/h 4 3.13-7.82 5 & 6 form
6 Horizontal Dipole VGD l2/h d 7.19-18.00 day/night
pair
25X1
-6 - 25X1
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Khorol East Airfield
Khorol Fast Airfield is a Naval Aviation airfield in the Far East
Military District. One HF communications facility can be identified within
5 nm of thisg airfield.
Khorol East Airfield Radio Communications Station, ‘(Figure 5 ) 25X1
This facility is 1.4 nm west-southwest of the center of the Khorol
East Airfield runway at 4h-62-25N 132-05-LOE. The facility contains three
HF antennas. A BAR LOCK radar on a mound is adjacent to the control
building.
Antenna Soviet Frequency Orientation
Number Type Designator (MHz) (Degrees)
1 Horizontal Dipole VGD 15/28 4  5.0-12.5 | | 25X1
2 Horizontal Dipole VGD 12/23 4  7.19-18.0 75/255
3 Quadrant (poss) UGD 8/16 4 14,05-23.9 Omnidirectional
Note: Random masts indicate probable additional arrays.
25X1
S 25X 1
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Malyavr Airfield

Malyavr Airfield is a Naval Aviation airfield in the Northern Air

Defense District. A high freguency communications facility is within 5 mm

of this. airfield.

Mal-Yavr HF Communications Facility, KFigure 6)

This facility is 3.8 nm north-northeast of the center of Malyavr
Airfield runway at 68-55-20N 033-47-20E. At least 17 high frequency
antennas, a microwave antenna, and four FORK REST antennas are

identified.
Antenna ’ Soviet Frequency Orientation
Number Type Designator (MHz) Degrees
1 Horizontal Dipole  VGD 25/h d 3.13-7.82
2 Horizontal Dipole VGD 25/h 4 3.13-7.82
3 Horizontal Dipole  VGD 25/h d 3.13-7.82
i Horizontal Dipole  VGD 15/h 4 5.0-12.5
5 Horizontal Dipole  VGD 15/h 4 5.0-12.5
6 Quadrant UGD 32/h d 3.51-5.97 Omnidirectional
7 Horizontal Dipole  VGD 15/h d 5.0-12.5
8 Horizontal Dipole VGD lS/h d 5.0-12.5 15/195
9 Horizontal Dipole  VGD 25/h d 3.13-7.82 100/280
10 Horizontal Dipole V@D 25.h 4 3.13-7.82
11 Horizontal Dipole  VGD 20/2k d 3.75-9.38
12 Horizontal Dipole  VGD 15/h d 5.0-12.5
13 Single Rhombic RG 65/Undet undet 175/355
1k Shunted Horizontal VGDsh-2U l6/h d 3.0-9.37
Dipole
15 Quadrant UGD 20/h d 5.62-9.55 Omnidirectional
16 Horizontal Dipole VGD 8/h d 14.,05-23.9
17 Horizontal Dipole  VGD 20/h d 3.75-9.38 75/255

Accuracy statement: Measurements used to assign Soviet designators are
only approximate.
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Minsk/Machulishche Airfield
Minsk/Machulishche Airfield is a Long Range Air Army airfield in the
Belorussian Military District. One HF communications facility can be
identified within 5 nm of this airfield.
. . . . . . . 25X1
Minsk Radio Communications Station Machulishche, (Figure 7)
This facility is 1.6 nm west-northwest of the center of Minsk/Machu-
lishche Airfield runway at 53-46-L4N 027-32-17E. The facility contains
two high frequency antennas.
Antenna Soviet Frequency Orientation
Number Type Designator (MHz) (Degrees) .
1 Horizontal Dipole VGD 30/h da 2.5-6.25 25X1
2 Horizontal Dipole VGD 12/h d  9,19-18.0
25X1
- 10 -
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Mozdok Airfield

Mozdok Airfield is a Long Range Air Army airfield in the North
Caucasus Military District. One HF communications facility can be identi-
fied within 5 mm of this airfield.

Mozdok Airfield HF Radio Communications Station NW,

(Figure 8)

Thig facility is 1 nm southeast of the center of Mozdok Airfield
The facility contains four high frequency

runway at 43-46-25N Ouk-37-25E.
antennas.

Antenna Soviet Frequency Orientation
Number Type Degignator MHz (Degrees)
1 Quadrant UGD 32/h d 3.51-5.97 Omnidirectional
2 Quadrant UGD 32/h d 3.51-5.97 Omnidirectional
3 Horizontal Dipole VGD 12/h 4 7.19-18.00
4 Horizontal Dipole  VGD 12/h d 7.19-18.00
- 11 -
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Olenegorsk Airfield

Olenegorsk Airfield is a Naval Aviation airfield in the Leningrad
Military District. Five HF communications facilities can be identified
within 5 nm of this airfield; however, only four of these five facilities
are described in this report. A description of the fifth facility,
Olenegorsk Radio Communications and Broadcast Station Transmitter

‘ ‘ has been published in a previous report, and that descrip- 25X1
tion remains current.>
Site No. 1 - Olenegorsk Airfield HF Radio Communications Station East,
] 25X1
| (Figure 9)
This facility is 0.8 nm southeast of the center of Olenegorsk Airfield
runway at 68-08-20N 033-39-20E. The facility contains two high frequency
antennas.
Antenna Soviet Frequency Orientation
Number Type Designator (MHz ) (Degrees)
1 Quadrant UGD 32/h d 3.51-5.97 Omnidirectional
2 Quadrant UGD 32/h 4 3.51-5.97 Omnidirectional
25X1
25X1
- 12 -
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Olenegorsk Airfield

Site No. 2 - Olenegorsk Radio Communications and Troposcatter Station,
KFigure 10)

This facility is 1.1 nm southeast of the center of Olenegorsk Air-
field runway at 68-08-05N 033-29-15E. The facility contains three high
frequency antennas and two pair of TWIN DISH troposcatter antennas.

Antenna Soviet Frequency Orientation
Number Type Degignator (MHz) (Degrees)
1 Horizontal Dipole VGD 25/h 4 3.13-7.82 105/285
2 Horizontal Dipole  VGD 25/h d 3.13-7.82
3 Horizontal Dipole  VGD 25/h d 3.13-7.82
- 13 -

TOP SECRET CHESS RUFF

- Sanitized Copy Approved for Release 2011/08/24 : CIA-RDP78T05162A000200010030-6

25X1
2O

25X1

25X1

25X1

25X1

25X1

25X1



TR VY

S b N tul

Y Y G Y

Ll I

|V

Sanitized Copy Approved for Release 2011/08/24 : CIA RDP78T05162A000200010030 6

TOP SECRET CHESS RUFF

Olenegorsk Airfield

Site No.

(Figure 11)

This facility is 4.2 nm west-northwest of the ¢
Airfield runway at 68-10-20N 033-17-25E.

3 - Olenegorsk HF Communications Facility North,

:

frequency antennsas.

Antenna
Number

O O~ OV W D

Type

Rhombic
Rhombic
Single Rhombic
Single Rhombic
Single Rhombic
Single Rhombic

Single
Single

Horizontal Dipole
Horizontal Dipole
Horizontal Dipole
Horizontal Dipole

Quadrant
Quadrant

Soviet
Designator

RG 65/k
RG 65/k
RG 65/k
RG 65/4
RG 65/k
30/2

I~
n
I__l

N

(O8]
O
.
W
O = O O

12/3
Uch 12/1
UGD 20/2

O O QO O

enter of 0lenegorsk
The facility contains 12 high

Frequency Orientation
(MHz) (Degrees)

6.0-12.5

10.26-21.38

10.26-21.38

6.0-12.5
6.0-12.5

10.26-21.38

2.5-6.25 10/190
9.19-18.0 10/190
2.5-6.25 15/195
9.19-18.0 15/195
9.35-15.9 Omnidirectional
5.62-9.55 Omnidirectional

Antemnas 1 &2, 3& 4, 5& 6,7 &8, 9 & 10, and 11 & 12 form day/night

pairs.
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Olenegorsk Airfield

Site No. 4 -- Olenegorsk Radio Communications and Radio Relay Station
(Figure 12). 25X1

This facility is 1.7 nm east-northeast of the center of Olenegorsk
Airfield runway at 68-09-30N 033-29-15E. The facility contains one high
frequency antenna and a tall microwave tower with unidentified elements
mounted at the top.

Antenna Soviet Frequency Orientation
Number Type Designator (MHZ) (Degrees)
1 Horizontal Dipole VGD 30/h d 2.5-6.25 25X1
25X1
- 16 - 25X1
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Petropavlovsk/Ozero Khalakhtyrka Seaplane Station

Petropavlovsk/Ozero Khalakhtyrka Seaplane Station is in the Far East
Military District. Three HF communications facilities can be identified
within approximately 5 nm of this seaplane station.

Site No. 1 - Petropavlovsk HF Communications Facility,
(Figure 13)

The facility is 4.6 nm east-northeast of the seaplane station at
53-03-30N 158-51-4OE. The facility contains eight high frequency antennas.

Antenna Soviet Frequency Orientation
Number Type Designator (MHz) (Degrees)
1 Fighbone (2-2-2) BS Receiving 325
2 Quadrant UGD 25/12 & Prob rcvng Omnidirectional
3 Quadrant UGD 30/2h d Prob rcvng Omnidirectional
L Fishbone (2-2-2) BS Receiving
5 Fishbone (2-2-2) BS Receiving 220
6 Quadrant UGD 12/18 4  9.35-15.9 Omnidirectional
7 Quadrant UGD 20/20 4  5.62-9.55 Omnidirectional
8 Quadrant UGD 12/12 4  9.35-15.9 Omnidirectional
_17_
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Petropavlovsk/Ozero Khalakhtyrka Seaplane Station

Site No. 2 - Petropavlovsk Radio Communications Station East,

5162A00020001003061

(Figure 14)

This facility is 2 nm northeast of the seaplane station at 53-03-05N
158-47-10E. The facility contains four high frequency antennas.

Antenna Soviet

Number Type Designator
1 Double Rhombic  RGD 65/4 1
2 Double Rhombic RGD 65/4 1
3 Double Rhombic  RGD 65/4 1
L Double Rhombic  RGD 65/4 1

Frequency Orientation
(MHz ) (Degrees.)

9.0-18.75

7.2-15.00

9.0-18.75

7.2-15.00 70/250

- 18 -
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Petropavlovsk/Ozero Khalakhtyrka Seaplane Station

gite No. 3 - Petropavlovsk HF Communications Facility, 25X1
(Figure 15)
This facility is 5.8 nm northeast of the seaplane station at
53-06-00N 158-52-50E., The facility contains two high frequency antennas
and two FORK REST VHF antennas.
Antenna Soviet Frequency Orientation
Number Type Designator (MHz) (Degrees)
1 Horizontal Dipole VGD 25/h d 3.13-7.82 25X1
2 Horizontal Dipole VGD 25/h 4 3,13-7.82
25X1
- 19 - 25X1
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Spassk-Dalniy East Airfield

Spassk-Dalniy East Airfield is a Long Range Air Army airfield in
the Far East Military District. One HF communications facility in the

immediate vicinity of this airfield has be i i nother facility,
Spassk-Dalniy Radio Communications Stationjngldentlfl&dgggﬁ is at Spassk-

Dalniy Airfield 3 nm southwest of the subject airfield, and a third
facilit Spassk-Dalniy Radio Communications and Troposcatter Station
South(gy;g;pg;g;gg;ggl is 4.5 nm south-southwest of the Spassk-Dalniy

East Airfield. These will be described in a subsequent report.

Spassk-Dalniy East Airfield Radio Communications Station,

(Figure 16)

This facility is 1,400 meters south of the center of the Spassk-
Dalniy Airfield runway at L44-35-LON 132-53-20E. The facility contains
one quadrant antenna and two shunted horizontal dipole antennas.

Antenna, Soviet Frequency Orientation
Number Type _ Designator (MHzZ) (Degrees)
1 Shunted Horizontal VGDsh-2U 8/11 4 6.0-18.7
Dipole 170/350
2 Quadrant UGD 30/23 4 3.51-5.97 Omnidirectional
3 Shunted Horizontal VGDsh-2U 16/23 d 3.0-9.37
Dipole

Note: Relationship of an additional mast cannot be determined.
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25X1
Severomorsk Alrfield
Severomorsk Airfield is a Naval Aviation Airfield in the Leningrad
Military District. Four HF communications facilities within a 5 nm radius
of this airfield are described in this report.
Site No. 1 -~ Severomorsk Radio Communications Station 2, 25X1
(Figure 17)
This facility is 3.3 nm north-northwest of the center of the Severo-
morsk Airfield runway at 69-O4-45N 033-20-LOE. The facility contains
three high frequency antennas.
Antenna Soviet Frequency Orientation
Number Type Designator (MHz) (Degrees)
1 Horizontal Dipole VGD 30/30 4 2.5-6.25 25X1
2 Horizontal Dipole VGD 12/20 4  9.19-18.0
3 Quadrant (prob rcvng) UGD 30/20 & 3.75-6.37 Omnidirectional
25X1
Tel- 25X1
| 25X1
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Severomorsk Airfield

Site No. 2 - Severomorsk Radio Communications Station 1,

5162A000200010030-6

(Figure 18)

This facility is 2.7 nm northwest of the center of the Severomorsk

Airfield runway at 69-04-05N 033-21-3CE.

The facility contains seven

high frequency antennas and two FORK REST VHF antennas.

Antennas
Number [ype
Horizontal Dipole
Horizontal Dipole
Horizontal Dipole
Horizontal Dipole
Horizontal Dipole
Horizontal Dipole
Single Rhombic

~N O\ W

Soviet Frequency Orientation
Designator (MHz) (Degrees)
VGD 12/25 4  9.19-18.0
VGD 15/25 & 5.0-12.5
VGD 12/25 &  9.19-18.0
VGD 25/25 4  3.13-7.82
VGD 15/22 4  5.0-12.5
VGD 20/h 4 3.75-9.38
RG 65/4 1 7.2-15.0 170

_ 22 _

TOP SECRET CHESS RUFF

- ——1- Sanitized Copy Approved for Release 2011/08/24 : CIA-RDP78T05162A000200010030-6 —-: -

25X1
25X1

25X1

25X1

25X1

25X1

25X1



25X1
Sanitized Copy Approved for Release 2011/08/24 : CIA-RDP78T05162A000200010030-6

0\0

<

Q"Q?

Sanitized Copy Approved for Release 2011/08/24 : CIA-RDP78T05162A000200010030-6



L 1L ' T i1 | o : dnt

Lol |

o

L ]

TS PR W U S

Sanitized Copy Approved for Release 2011/08/24 : CIA-RDP78T05162A000200010030-6

TOP SECRET

Severomorsk Airfield

CHESS RIIFE

|

Site No. 3 - Severomorsk Radio Communications and Troposcatter Station SE

(Figure 19)

This facility is 4.8 nm east-southeast of the center of the Severo-
The facility contains at
least 15 high frequency antennas and two pair of TWIN DISH troposcatter

morsk Airfield runway at 68-59-55N 033-37-50E.

antennas.
Antenna
Number Type
1 Single Rhombic
2 Single Rhombic
3 Single Rhombic
L Single Rhombic
5 Horizontal Dipole
6 Horizontal Dipole
7 Horizontal Dipole
8 Horizontal Dipole
9 Horizontal Dipole
10 Horizontal Dipole
11 Probable Shunted
Horizontal Dipole
12 Probable Shunted
Horizontal Dipole
13 Fishbone
1k Single Rhombic
15 Fishbone
Note:

Soviet
Designator

RG 57.2.8 0.6%
RG 57/2.8 0.6%
RG 57/2.8 0.6%
RG 57/2.8 0.6%

VGD 30/h
VGD 15/h
VGD 30/h
VGD 30/h
VGD 15/h
VGD 15/h

VGDsh-2U
VGDsh~-2U

BS

(oW N T A Y

12.5/h 4

31/n 4

RG 57/2.8 0.6%

BS

Frequency  Orientation
(MHz ) (Degrees)
8.4-21.0
3.5-8.75
8.4-21,0
3.5-8.75
2.5-6.25
5.0-12.5
2.5-6.25
2.5-6.25 175/355
2.5-6.25
5.0=12.5
3.84-12.0 65/245
155/335
1.54=4,84
4,2-10.7
10/190

Antemnas 1 & 2, 3 & 4, 5 & 6, and 9 & 10 form day/night pairs.

*Based on mensuration, these rhombics do not meet the normal standards.
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Severomorsk Airfield

Site No. L4 - Severomorsk HF Communications Facility SW,
(Figure 20).

This facility is 2.5 nm west of the center of the Severomorsk Airfield
runway at 69-01-UON 033-18-30E. The facility contains three high frequency

antennas.
Antennas Soviet Frequency Orientation
Number Type Designator (MHz) (Degrees)
1 Horizontal Dipole  VGD 30/h d 2.5-6.25
2 Horizontal Dipole VGD 30/h d 2.5-6.25
3 Horizontal Dipole VGD 30/h d 7.19-18.00
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Ussuriysk/Vozdvizhenka Airfield

Ussuriysk/Vozdvizhenka Airfield is a Long Range Air Army airfield in

the Far East Military District. Two HF communications facilities can be

identified within 5 nm of this airfield.

Site No. 1 - Vozdvizhenka Radio Communications Station,

(Figure 21).

This facility is 2.9 nm northwest of the center of Ussuriysk/Vozdviz—
henka Airfield runway at 43-56-50N 131-53-20E.

least seven high frequency antennas.

The facility contains at

TOP SECRET CHESS RUFF

\
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Antenna Soviet Frequency Orientation
Number Type Designator (Degrees)

1 Double Rhombic RGD 65/4 1

2 Double Rhombic RGD 65/4 1

3 Horizontal Dipole VGD 20/26 4

b Horizontal Dipole  VGD 20/26 d

5 Horizontal Dipole VGD 20/26 4

6 Horizontal Dipole VGD 25/26 d

7 Horizontal Dipole VGD 15/26 4
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Ussuriysk/Vozdvizhenka Airfield

Site No. 2 - Ussuriysk Radio Station Vozdvizhenka, 25X1
(Figure 22)

This facility is 1.8 nm east of the center of Ussuriysk/Vozdvizhenka
Airfield runway at 43-54-35N 131-58-00E. The facility contains nine high
frequency antennas.

Antenna Soviet Frequency Orientation
Number Type Designator (MHz) (Degrees)
1 Horizontal Dipole VGD 15/24 &  5.0-12.5 25X1
2 Horizontal Dipole VGD 20/2L 4 3.75-9.38
3 Horizontal Dipole  VGD 20/24 4 3.75-9.38
I Horizontal Dipole  VGD 20/24 4 3.75-9.38
5 Horizontal Dipole VGD 20/24h 4  3.75-9.38
6 Horizontal Dipole VGD 12/20 d 9,19-18.0
7 Single Rhombic RG 65/4 1 6.0-12.5
8 Single Rhombic RG 65/4 1 10.26-21,38
9 Single Rhombic RG 65/4 1 6.0-12.5
25X1
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